Background and objectives The objective of the present study was to investigate the fear of blood, injections and fainting as barriers to blood donation in a sample of primary healthcare users in a Brazilian municipality.
Introduction
Progress in the fields of virology, molecular biology, genetics and cellular therapy have increased blood transfusion safety. These technological advances have contributed to lowering the incidence of infections transmitted via blood transfusions. Meanwhile, breakthroughs in transfusion medicine and medical sciences generally that extend life in turn contributes to a rising demand for blood [1] [2] [3] . In addition to maintaining the safety of donations and transfusions, there is a need to recruit and retain a pool of blood donors worldwide [4] .
Blood banks around the world are struggling with a permanent deficit of blood [5] and despite the efforts to understand the psychosocial factors associated with blood donation, little is known about the reasons for non-donation and the impact of different barriers on blood donating behaviours in distinct populations [1, 2, 6, 7] .
Recruiting and retaining safe blood donors are especially challenging in developing countries [2, 8] . In 2012, the whole blood donation rate for the country was 18Á75 donations per 1000 inhabitants [9] . This is below the median observed in high-income countries, (32Á1 donations per 1000 inhabitants per year (range 11Á2-57Á8)), but is compatible with the median observed in upper middle-income countries (14Á9, range 6Á7-39Á7) [10] . At the Hemocenter of Ribeirão Preto, Southeast Brazil, it is estimated that only 32% of first-time donors return within a five-year period for new donations [11] .
Lack of knowledge about the blood donation process, misconceptions regarding donor eligibility, donor's security and fear have all been cited as barriers to blood donation in many populations [2, 12] . Fear, and the anxiety due to fear associated with blood donation, are the main predictors of vasovagal reactions, that is, a sudden drop in heart rate or blood pressure leading to fainting spells. Studies have demonstrated that the fear of fainting have a negative impact on donor retention [4, 13] .
Few studies have investigated the fear of blood, injections and fainting in the context of blood donation [14] . Specifically, no studies have considered these factors comprehensively in populations that include non-donors in low-to middle-income countries, where the blood donation rates are far below demand. We hypothesized that dimensions of fear can influence blood donation rates in our context, both in terms of donor retention and in the decision to donate blood, among individuals who have never donated.
The present study investigated the fear of blood, injections and vasovagal reactions, and their association with blood donation intentions and practice, in a large and representative sample of primary healthcare users in a large city in southern Brazil. The primary public healthcare model in Brazil was established by the 1988 Constitution as a civil right to health care through the Unified Health System (Sistema Unico de Sa ude -SUS). The SUS is guided by the principles of universal and equitable access to health, focusing on actions for health promotion and disease prevention. The choice of the primary healthcare facilities was based on those principles, considering that the users have frequent and/or regular appointments to the health services. Those appointments include performing basic routine clinical, physical and laboratorial examinations and preventive consultations, vaccination and dental care. In addition, some strategies for disease prevention and health promotion are frequently planned in primary healthcare services in Brazil, promoting education and autonomy in health. In addition, healthcare facilities could be locations for easily publicized specific donor recruitment campaigns. Thus, we believe that most users would be suitable for blood donation, even though they have never been investigated in this context.
The objective of the present research was to begin to address the possible association of the specific dimensions of fear on blood donation rates and to expand the knowledge regarding psychosocial factors associated with blood donation in potential blood donors.
Methods

Study design and sampling
A cross-sectional study using a stratified random sampling of primary healthcare users was conducted from August/2015 to May/2016 in Ribeirão Preto, a municipality of São Paulo state, Brazil with a population of approximately 690 000 inhabitants in 2017.
In 2015, 41 primary healthcare facilities served the municipality, distributed over five health geographical areas (North, South, Central, East and West districts). We established a stratified sample by grouping these 41 primary healthcare facilities into 12 strata, according to the geographical area and the predominant São Paulo Social Vulnerability Index (IPVS) [15] . IPVS is a coefficient that allows a detailed view of the living conditions in the municipalities of the São Paulo State, classifying the regions by social vulnerability (1 -low vulnerability; 6 -high vulnerability). Facilities with IPVS equal to 1 or 2 were grouped in the same stratum, while facilities with IPVS equal to or greater than 4 were grouped into another stratum. Facilities with IPVS equal to 3 were grouped in a single independent stratum. The total a priori sample size estimated for this study was 1054 interviews (confidence coefficient of 95%; absolute precision of 3% to the estimative proportion of blood donors; considering 50% of this proportion in each strata -maximization of variance) distributed into each strata according to the estimated district population size and the number of monthly consultations in each healthcare facility. We randomly selected data collection locations within each stratum (a total of 12 healthcare facilities) using the software R (R Core Team, version 3.3.1. Viena, Austria). The percentages of data collection in each geographical area was 22Á2% in North region, 21Á8% in West, 27Á3% in Central, 27Á3% in South and 16Á4% in East region.
For each data collection location, patients in the waiting room were randomly approached to complete the sample for each. Three trained interviewers administered paper questionnaires during in-person interviews in the waiting rooms of the healthcare facilities. It is important to clarify that those users who sought emergency medical care at the health units were not invited to participate in the study.
Study questionnaire
A questionnaire with sociodemographic and behavioural variables (gender, age, educational level, socioeconomic status, marital status, self-perception of health and smoking status) was administered to characterize the sample. Socioeconomic status was measured using the Brazilian Economic Classification Criterion (ABEP), which places persons in standard categories of A (highest), B, C or D/E (lowest) [16] . The questionnaire also included questions pertaining to lifetime donation history (frequency of donation, never donated or unable to donate blood), blood donation intentions among nondonors (intention to donate in the future, never thought of donating) and current donor profile (currently unable, donation only when someone needs, one donation per year, least than one donation per year or donate at least twice a year).
To assess fear of blood, injections and fainting, we used the Portuguese version of the Blood/Injections Fear Scale (BIFS-P) [17] . BIFS-P consists of 20 items divided into three factors named 'fear of injections in general' (FIG), composed by the items 1-10, 'fear of fainting due to fear of injections' (FFI), composed by the items 11 and 12 and 'fear of blood in general' (FBG), composed by the items 13-20. The answer categories are arranged in a five-point Likert scale (1 = Strongly agree; 2 = Agree; 3 = Neither agree or disagree; 4 = Disagree; 5 = Strongly disagree). The psychometric properties of BIFS-P and its factorial structure were assessed in a previous study [17] . We adapted the three-factor structure of this instrument to calculate mean scores of each fear factor.
Statistical analysis
We obtained mean scores of the three fear factors (FIG, FFI and FBG) according to study variables. In calculating mean scores, we inverted the 5-point Likert scale of BIFS-P to facilitate interpretation of the results in that higher scores meant greater fear on all factors. Assuming the FIG, FFI and FBG scores as continuous variables ranging from 1 to 5, we used Tobit regression models [18] to assess associations between the dimensions of fear and various sociodemographic variables. These models were fitted using the PROC QLIM procedure in SAS version 9Á3 (SAS software, version 9.4 -SAS Institute Inc, Cary, North Carolina, United States), considering a significance level of 0Á05. The statistical comparisons were adjusted by sex and age to avoid possible confounding effects.
We generated conditional inference trees (CIT) by using the function 'ctree' available in the R add-on package 'party' [19] . This computational tool is useful to classify individuals into distinct classes of a target variable based on the values of input variables. In the present study, the target variable is the blood donation practice, classified into 'never donated', 'only once', '2-5 times', '6-10 times' and 'more than 10 times' in lifetime, and the input variables are gender, age, self-perception of health, socioeconomic status, as well as the scores of three dimensions of fear. Those participants who declared themselves as unable to donate blood were not considered in this analysis. Graphical representations of a classification tree include inner nodes and terminal nodes. Sequences of inner nodes, described as the classes of the input variables, can be used to classify the individuals into the groups of interest. The terminal nodes show bar plots of the frequencies of individuals observed at each class of the target variable. Continuous input variables are split into two or more levels, using the splitting criteria described by Hothorn et al [19] .
Ethical considerations
This study was approved by the Ethics Committee on Human Research of Hospital das Cl ınicas in Ribeirão Preto (CAAE: 38148814Á2Á0000Á5440). The data collection in health facilities was approved by the Ribeirão Preto Municipal Secretariat of Health. Only adults aged 18 years and older who agreed and provided written informed consent participated.
Results
From August 2015 to May 2016, 1307 primary healthcare users were invited to participate. Of these, 1055 fully answered the questionnaire and were included in the sample (80Á7% of the total invited). The sample was 79Á7% women and the mean age was 40Á6 years (SD: 15Á2). Table 1 The blood donation history of participants is presented in Table 2 , as well as the associations of fear with blood donation practice and profiles of donors and non-donors. We observed lower scores of FIG, FFI and FBG among participants who donated blood more than 10 times. In addition, those participants who reported 6 or more donation episodes in their lifetime presented lower scores of FFI and FBG. Higher FIG, FBG and FFI scores were observed among those who never intend to donate blood. Furthermore, high scores of FFI and FBG were observed among those who never thought about donating blood. No associations with the three factors of fear were observed for any of the profiles of current donors.
Conditional inference trees (CIT) generated by our data, excluding those who are unable to donate, are presented in Figures 1 and 2 . Figure 1 is a graphical representation of a classification tree initially considering gender, age, self-perception of health, socioeconomic status and the three dimensions of fear. The inner nodes are represented by ovals and the terminal nodes are represented by rectangles containing the bar plots for the classifications according to blood donation practice (A = participants who never donated blood, B = donated only once, C = donated 2-5 times, D = donated 6-10 times and E = donated more than 10 times in lifetime). For each inner node, a Bonferroni-adjusted P-value for the classification was given. The first inner node represented in this figure shows 
Conditional Inference Tree
Gender that sex is the variable that best discriminates blood donors and non-donors (the respective Bonferroniadjusted P-value is less than 0Á001). FBG is the only dimension of fear selected in the classification tree presented in Figure 1 (inner nodes 2 and 9) . Thus, being female and presenting high scores of fear of blood (FBG > 2Á25) are characteristics that discourage blood donation in our sample population; approximately 90% of participants who presented both of these characteristics never donated blood (see terminal node 6 in Figure 1 ). Among women, higher frequency of blood donation was observed between those who were over 47 years old and who reported low scores of fear of blood (FBG < 2Á125) (terminal node 5, Figure 1 ). Among men, age was a discriminant variable: blood donation frequency is low among those aged 33 years and under (inner node 7). On the other hand, high frequencies of blood donation were observed among men aged 33 years and older who presented low scores of fear of blood (FBG < 2Á125) (terminal node 10, Figure 1) . The variables for self-perception of health and socioeconomic status are not significant in this CIT analysis, therefore they do not appear in Figure 1 .
In order to visualize the contribution of FFI and FIG on blood donation practice, the variable FBG was excluded in the classification tree in Figure 2 . In this classification tree, gender remained as a discriminant variable of blood donation (inner node 1, P < 0Á01) and the variables FFI and FIG were selected (inner nodes 9 and 2, respectively). After adjusting for the fear of blood, we determined that FFI (inner node 9) is a strong determinant for whether men donate blood, while among women the factor FIG (inner node 2, Figure 2 ) is a stronger predictor. Among men, FFI was associated with age (>33 years old, inner node 7). In other words, men aged 33 years or more, with low scores of fear of fainting (FFI ≤ 1, inner node 9), presented higher frequencies of blood donation in our sample. Among women, FIG seems to have an influence in blood donation frequency, and particularly among women aged over 32 years (inner node 4, P = 0Á046).
Discussion
The findings of our study present evidence that fear of blood, injections and fainting (vasovagal reactions) are associated with blood donation intentions and practice, and may be substantial barriers to blood donation behaviour in the general population. The specific dimensions of fear studied were associated with sex, socioeconomic status, blood donation frequency, blood donation intentions and non-donor profile (i.e. never intending to donate, never thought about donating). Women presented higher scores of FIG and FBG compared to men; and FFI was higher among participants with middle socioeconomic status. Lower scores of FIG, FFI and FBG were observed among those who donated blood more than 10 times, and higher scores in these dimensions were observed among those who never intended to donate blood. Higher scores of FFI and FBG were detected among those who never thought about donating blood. In addition, gender and FBG were the variables that best distinguish blood donors from non-donors in our sample. Previous studies also indicate that aspects of fear, such as fear of needles, pain, blood and positive test for infectious diseases, were the main significant barriers to blood donation [1, 4, 14, 20] . However, no study has assessed the impact of fear of blood, injections and fainting in the decision to donate blood in the general population of low-to middle-income countries, nor with using appropriate instruments to measure these constructs. The fear of blood and/or injections is classified as a specific phobia and has been characterized by avoidance of seeing blood and receiving injections. This fear may or may not be followed by vasovagal reactions [21] . The prevalence of this phobia in the general population of São Paulo in 2005 was approximately 4%, with higher levels among women and individuals with low educational status [22] . Fear of blood or injections may lead to individuals avoiding contact with health systems, postponing or avoiding medical procedures and invasive treatments, thus undermining the health of communities [17, 23] . Furthermore, blood or injection phobias are generally trivialized by individuals in middle-to low-income countries, with few individuals seeking psychological treatment and counselling for these phobias [22] .
The higher mean scores of fear of blood and injections among women in this study are consistent with previous studies [22, 23] . This result is especially relevant in the blood donation context because donation rates among women are very low in the majority of populations worldwide [1, 2, 8, 12] . Our results corroborate that being female and presenting high scores of fear of blood discourage blood donation. The fear of needles, blood and fainting have been cited as the main reasons for low blood donation among women [1] .
Low fear scores among donors with more than 10 donations in their lifetime, and high scores among individuals who do not intend to donate blood, suggest that fear of needles, blood and fainting affect an individual's decision to donate blood. Previous studies cite fear of hospitals [12] , fear of having blood drawn [13] , fear of the amount of blood being drawn and fear of health screen results [4, 7] as potential barriers for blood donation. Our results suggest that fear of needles, blood and fainting also contribute to the low occurrence of blood donation in the general population. These factors emphasize the importance of identifying key fears and their impact on blood donor recruitment programs.
Based on our findings, there is evidence that different aspects of fear are interfering with blood donation rates. Additional studies are necessary to understand the associations between fear and blood donating behaviour and to overcome these barriers in order to promote blood donations. Lack of knowledge and misconceptions regarding blood donation processes may increase fear of donation and prevent potential donors from donating blood. Recruitment campaigns that incorporate detailed information on blood donation processes, deconstruct common misconceptions of blood donation and raise awareness of the need for donation, could help to correct these misconceptions while increasing blood donation engagement [3, 7, 20, 24, 25] .
Another interesting result in our study is that although scores of fear have been higher among those who never donated blood, and lower among those who donated more than 10 times, many participants who reported fear have already donated blood. Understanding the motivations that lead individuals to donate blood despite their fears, and the factors that potentially modulate this fear, can be very useful for blood collection services.
Our study has limitations. First, the cross-sectional study design presents full assessment of the causal relationship and direction of the associations reported between the three dimensions of fear and the variables related to blood donation practice. A second limitation is the sampling design in the accessible population resulting in higher representation of women as they tend to access health care more than men [26] , yet are fewer among blood donors. Nonetheless, our analysis allowed for the detection of differences in the fear factors and barriers to donation between women and men. Another limitation is that the surveys were completed orally, through face-toface interviews, and can present an effect on willingness to report fear. However, the self-completion of instruments is infeasible when the population with low educational level is considered. Due to the complexity of to apply the eligibility criteria for blood donation in studies with large sample outside the blood banks, the inability to donate blood was self-reported, and for these reasons those participants who declared themselves as unable to blood donation were excluded of analysis. Finally, it is worth mentioning that the 'fear of fainting due to fear of injections' subscale can be considered not particularly well suited to the blood donation context, as the two scales items (i.e. 'I faint after I receive injections' and 'I faint when I see others receive injections') are capturing a different medical intervention -injection of something into an individual vs. withdrawal of blood from an individual. However, despite the limitations of the subscale FFI, some evidence of associations were identified in our analysis and it can be considered a starting point to further studies in the context of blood donation, with a more specific approach.
Conclusion
Fear of blood, injections and vasovagal reactions were associated with blood donation intentions and practice, and can be considered important barriers in the decision to donate blood in this Brazilian sample of primary healthcare users. The specific dimensions of fear studied were associated with gender, socioeconomic status, blood donation frequency, blood donation intentions and nondonor profile. Efforts to recruit and retain blood donors should convey information on blood donation processes and address misconceptions that may increase fear [3, 7, 20] .
